Leeds. Polycrystalline samples were embedded in eicosane and diamagnetic corrections were applied to the observed paramagnetic susceptibilities using Pascal's constants. Powder XRD measurements were collected on freshly prepared samples of 1 and 3 on a PANalytical X'Pert Pro MPD diffractometer (λ (CuKα 1 ) = 1.5405 Å) on a mounted bracket sample stage, at the University of Glasgow. Single Crystal X-Ray diffraction data were collected using a Bruker D8 VENTURE diffractometer equipped with a Photon II CPAD detector, with an Oxford Cryosystems N-Helix device mounted on an IμS 3.0 (dual Cu and Mo) microfocus sealed tube generator at the University of Glasgow. Ultra-low temperature (<1.8 K) hysteresis studies were performed on a single crystal sample of 1 using an array of micro-SQUIDS (the field is oriented along the easy axis, which is found in situ by changing the field orientation with three coils). 2 Thermogravimetric analysis was performed on a SDT Q600 with an argon atmosphere (100 ml min 1 ) in the 20 -800 K temperature range (10 K min 1 ), at the University of Glasgow. 1 H NMR spectra were recorded at 298.2 K on a Bruker AVIII 500 MHz spectrometer at the the University of Glasgow.
Synthesis
Synthetic strategy applicable to 1-3:
1,4,7,10-tetrakis(2-pyridylmethyl)-1,4,7,10-tetraaza-cyclododecane (43 mg, 0.08 mmol) was dissolved in 10 ml of methanol and was refluxed for 24 hours in the presence of Dy(CF 3 SO 3 ) 3 (50 mg, 0.08 mmol). The reaction mixture was dried under vacuum and then dissolved in 10 ml of acetonitrile. The acetonitrile solution was refluxed for 3 hours and then dried under vacuum. The oily product was dissolved in hot dichloromethane (10 ml 
Fig. S3
The powder X-ray diffraction pattern of 1. The black line represents the simulated powder Xray diffraction pattern generated from single-crystal data collected at 150 K, and the red line represents the experimental data measured at ambient temperature.
Fig. S4
The powder X-ray diffraction pattern of 3. The black line represents the simulated powder Xray diffraction pattern generated from single-crystal data collected at 150 K, and the red line represents the experimental data measured at ambient temperature. (Table S5 ). Dy, gold; N, dark blue; F, green. 
Fitting of the relaxation times
The plot of the relaxation times τ 1 versus T for 1, 3 and 1@1600 were analysed with multiple relaxation processes using equation 1.
where τ QTM -1 accounts for the temperature independent quantum tunnelling of magnetization, CT n represents the Raman relaxation process (typically n = 4, 5, 7, 9) and τ 0 1 exp(-U eff /T) accounts for the Orbach process. The solid lines correspond to the best fit to Debye's law. 39 We have replaced Dy(III) ion with La(III) ion and treated by ECP SDD basis set. 40 For all other elements we have used the 6-31G basis set. 41 We have used same methodology to perform frequency calculation for complex 1 on the X-Ray reported structure. 
